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1 Introduction

In RAN4 #63meeting, the evaluation of prediction error is provided in [1] and only general COST-Hata model is used for comparison.
In this contribution, we also take into account other common models such as SPM (Standard propagation model) and WIPM (Walfisch-Ikegami Propagation Model) for evaluating the prediction error, and the mean value and RMS for prediction error is also proposed for simulation in next stage.
2 Discussion
In practical implementations, the RFPM positioning accuracy is mainly dependent on two factors: pattern database reliability and measurement accuracy.  As the drive test cannot cover the whole area, the pattern reliability is mainly decided by the propagation model. In this section three common propagation models are listed and the propagation prediction error is evaluated.
2.1 Propagation models
· COST Hata model

The COST Hata model can be formulated as,
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where,
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d is distance between eNB and UE
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· SPM 

The SPM can be formulated as,
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where,
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Unit of d in SPM is meter
· WIPM

The WIPM is defined as [2].
2.2 Propagation prediction error

For further simulation alignment, the prediction error needs to be aligned and considered besides the current simulation assumptions. Actually, drive testing itself has the measurement error when collecting the practical signal characteristics. Thus the difference between the predicted value and the driving test result is not the pure prediction error. The propagation loss in drive testing (DT) can be represented as,
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DT-PL denotes obtained propagation loss in DT. Pt is the transmitting power of the reference signal. Pr is the received power of reference signal. MeasError denotes the RSRP measurement error, which follows normal distribution.
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Ideal-PL is the ideal propagation loss without any measurement error.
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Math-PL is the propagation error derived from pure mathematic model. PredError is the propagation prediction error. From (2) and (3),
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From (4) and (1),
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Thus,
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 denotes the mean of x. As the RSRP measurement error follows normal distribution with mean 0, (7) can be derived,
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And the variance can be calculated as,
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 denotes the variance of x. Measurement error and prediction error are independent to each other, so,
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Measurement error is discussed in previous meeting [3], so the variance of prediction error can be achieved,
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 can be obtained from the difference between drive testing and mathematic model.
In order to evaluate the propagation prediction error for RSRP, we use the driving test to collect the practical measurement results of RSRP and then compare with the predicted results from mathematic models. Two typical scenarios are included in this contribution,

· Scenario 1: typical urban case, such as CBD in big cities,
· Scenario 2: typical suburban case, such as small city with less high buildings,
2.3 Simulation comparison
The comparison between driving test results of RSRP and predicted results of RSRP is illustrated as follows,
· Scenario 1:
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Figure 1a. Pathloss vs. Distance (Scenario1)
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Figure 1b. Pathloss difference (Scenario1)
· Scenario 2:
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Figure 2a. Pathloss vs. Distance (Scenario2)
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Figure 2b. Pathloss difference (Scenario2)

From the above figures, the 
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 can be obtained, and summarized in the following tables,
Table 1 Mean and variance of (Math-PL — DT-PL)
	Propagation Model
	Scenarios
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	COST Hata
	1.urban
	≈0
	149.2

	
	2.suburban
	≈0
	120.5

	SPM
	1.urban
	≈0
	135.2

	
	2.suburban
	≈0
	94.5

	WIPM
	1.urban
	≈0
	94.1

	
	2.suburban
	≈0
	88.7


For RSRP measurement error, in [3] sigRsrp=4dB as a reasonable standard deviation to generate random values as RSRP uncertainty in the RFPM error model. Thus, the mean and variance of prediction error can be obtained as,

 Table 2 Propagation prediction error
	Propagation Model
	Scenarios
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	COST Hata
	1.urban
	≈0
	133.2
	11.5

	
	2.suburban
	≈0
	104.5
	10.2

	SPM
	1.urban
	≈0
	119.2
	10.9

	
	2.suburban
	≈0
	78.5
	8.9

	WIPM
	1.urban
	≈0
	78.1
	8.8

	
	2.suburban
	≈0
	72.7
	8.5


Note: RMS(x) denotes the Root Mean Square of x.
For simulation, the error of propagation prediction model can be generated as a random value which follows normal distribution with mean
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Observation1: WIPM can obtain the best performance of propagation prediction in both urban and suburban scenarios.

Observation2: To each prediction model, the prediction error of scenario1 is more serious than scenario2.

We propose to adopt the medium values for RMS of prediction error from Table 2 regarding the implementation margin. Thus, based on the analysis and comparison results between mathematic model and driving test, the following proposal is drawn.
Proposal1: The propagation prediction error for RSRP can be generated as a random value which follows normal distribution with mean 0 and standard deviation value (11dB for urban case and 9dB for suburban case respectively) in the comparison simulation.
3 Conclusion
In this contribution, the propagation prediction model for RSRP is further analyzed and the prediction error for RSRP pattern database constructing is evaluated. The proposals is drawn as,

Proposal1: The propagation prediction error for RSRP can be generated as a random value which follows normal distribution with mean 0 and standard deviation value (11dB for urban case and 9dB for suburban case respectively) in the comparison simulation.
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